NCERT Solutions for Class-XII Math

Chapter-5
Exercise- Miscellaneous

NCERT Math Class 12

1.  Differentiate w.r.t. x the function (3x% — 9x + 5)°
1. Lety= (3x2 -9x+ 5)9, therefore,

% =9(3:x* ~9x+5) -%(3;& ~9x+5)=9(3x> ~9x+5) - (6x-9)

=27(3x* ~9x+5) -(2x-3)

2. Differentiate w.r.t. x the function sin® x + cos® x
2. Lety=sin’x +cos®x

Differentiating both sides with respect to x

Ldy d

d d d

. 3 6 . o
sin’x) +—/( cos’x v —(sinx)=cosx & —(cosx)==sinx
dx dx( ) dx( ) dx( ) dx( ) /

=3sin’x x _a (sinx) + 6¢0s’ x x i(cos X)
dx dx

=3 sin’x X cos X + 6 cos’ x % (-sin x)
=3 sinx cos X (sinx— 2 cos*x)

. DL 3 sinx cosx (sinx— 2 cos*x)

dx

3. Differentiate w.r.t. x the function (5x)3¢°s 2
3. Let y=(5x)*"*, taking log on both sides

log y =log(5x)*** =3cos 2x-log5x

Therefore, 1d =3cos 2x'ilog5x+log Sx'iSCos 2x
y dx dx dx
dy 1 .
= —=y|3c082x-—-5+1og5x-3(—sin2x
dx y[ S5x 8 ( )

N 35y 2 {cos 2x —2sin 2xlog Sx}
dx X

4. Differentiate w.r.t. x the function sin' (x\/;), 0<x<1



Lety= sin’l(x\/;), 0<x<1

Differentiating both sides with respect to x, we get
Using chain rule we get

dy _ d .1

E = ESU’Z (X\/;)

L iw;)

dx 1—(x\/;)2 dx

3 1
:}Q: 1 Xi(xzjz 1 X%x2

dx  2\1-x°
3| x
de 2\1-%°

cos !

N2x+7

Differentiate w.r.t. x the function , Vi 4P

i
2
Let y= > , therefore,

N2x+7

cos™! E-ix/2x+7 —«/2x+7 icosf1 X
_ 2 dx dx 2

&

dx (2x+7)?
9 X 1 -1
cos S 2 | A 2X T —m—
{ 2 22x+7 } 2
1

2x+7
1 X 1

1
2x+7 (2x+7)2x+ 74—

Differentiate w.r.t. x the function cot™ : :
\/1 +sinx — \/1 —sinx

\/1+smx+\/l—s1nx}0<x<ﬁ



6. Lety= cot1(«/1+s1nx+\/1—smx}0<x<z

J1+sinx —«/l—sinx

(\/1+sinx +\/1—sin)c)2

J1+sinx —/1-sinx (x/1+sinx —\/l—sinx)(\/l+sinx —\/l—sinx)

\/l+sinx +\/1—sinx _

Jl+sinx ++/1—sinx _ (1+sinx)+(1—sinx)+2\/(1—sinx)(1+sinx)
Jl+sinx —l—sinx (1+sinx)(1-sinx)

\/1+sinx+\/1—sinx 242 1—sin’x

Jl+sinx —/1-sinx B 2sinx

2 X
Jl+sinx ++/1-sinx _1+cosx _ 2cos 2

Jl+sinx —/1—sinx "~ sinx

X

=cot—
. X X
2sin—cos —
2 2

Substituting the value of JI+sinx + 1 sinx _ cot> iny.

\/1+sinx—\/l—sinx
X
sy = cot'| cot=
Y ( 2)

=>y=x/2

Differentiating both sides with respect to x, we get
d

A 1)d (x)

dx 2dx

Ldy 1

3 dx 2

logx

Differentiate w.r.t. x the function (logx)“®*,x>1
Let y = (logx)"¥, taking log on both sides
log y =log(log x)"*¢" = log x - log (log x)

Therefore,

1 dy d d

—— =logx-—1log(logx)+log(logx)-—Io

s gxdxg(gX) g(gX)dxgx
logx x X

dx
1+1log(1
dx X

Differentiate w.r.t. x the function cos (a cos x + b sin x), for some constant a and b.
Let y = cos (a cos x + b sin x)



10.
10.

a and b are some constants

y =cos (a cos x + b sin x)

Differentiating both sides with respect to x, we get
Using chain rule

= incos(a cosx +bsin x)
dx dx

= Q=—sin(acosx+bsinx)><i(acosx+bsinx)
dx dx

= % = —sin(acosx+bsinx)x[a(—sinx)+bcosx]
x

% =(asinx—bcosx)xsin(acosx+bsinx)
X

. . . . in x — o 3n
Differentiate w.r.t. x the function (sin x — cos x)(sm Yoo By 28

sinx—cosx)

Let y = (sinx — cosx)' , taking log on both sides

Therefore,

1dy =(sinx—cosx)-dilog(sinx—cosx)+10g(sinx—cosx)-
x

y dx

%(sinx—cosx)

dy
—
dx 7

(cosx +sinx)

(sinx —cosx)- +log(sinx — cosx ) (cosx + sinx)

(sinx —cosx)

= & = (sinx — cosx)(
dx

sinx—cosx) (

COSX + sinx)[l +log(cosx — sinx)}

Differentiate w.r.t. x the function x* + x®+ a* + a?, for some fixed a> 0 and x > 0
Lety =x*+x*+ a* + a% for some fixed a>0and x > 0
Andletx*=u,x*=v,a*=wand a®=s
Theny=u+v+w+s
d_y:d_u+@+d_w+§ ............................. D
dx dx dx dx dx
Now,
u=x*
Taking logarithm both sides, we get
log u=log x*



11.
11.

= logu=xlogx
Differentiating both sides w.r.t. x
1 du

;a = 1ogx><%(x)+xX%(10gx)

du { 1}
= —=ullogx+xx—
dx X

= %:x’( [logx +1]=x"(1+logx)

v =X
Differentiating both sides with respect to x
dv d, ,
- al)
o AV e
dx
w=a*
Taking logarithm both sides
log w = log a*
logw=xlog a
Differentiating both sides with respect to x
1 dw

d
———=logax—(x
w dx g dx()
=>d—w=wloga

dx

= dw =a"loga

dx

s=a?

Differentiating both sides with respect to x
ds

—=0

dx

Putting (1), (II1), (IV) and (V) in (I)

& =x"(1+logx)+ax“" +a*loga+0

dx

P x*(1+logx)+ax"" +a"loga
dx

Differentiate w.r.t. x the function x* = +(x—3)* , for x > 3

Let y=x""3and v= (x— 3)"2 therefore, y=u+v

Differentiating with respect to x, we have



12.

12.

v _du dv

dx dx dx
Here, u=x" 2, taking log on both sides
logu = (x2 - 3)logx, therefore,

1 dl/l 2 d d 2
——=(x"-3)-—logx +logx-—(x" -3
u dx (x ) dx & & dx(x )

=(x2 —3)-%+logx-2x

ﬂ—u x* =3+ 2x*logx
dx x

dx

du 03 {xz —3+2xlogx
X

} =y (x2 -3+ 2x210gx). ..
and, v=(x— 3))‘2 , taking log on both sides logv = x’log(x —3), therefore,

L dYoms -%10g(x—3)+10g(x—3)-%x2

2

=x -i+log(x—3)-2x=xx_3+2x-log(x—3)

2

—={ xz3+2x-log(x—3)}:(x—3)xz{ F 3+2x-10g(x—3)]..(3)

X = X —

Putting the value of Z—u from (2) and value of ? from (3) in equation (1), we have
X

X

2
X

dx

[ =t (x2 =3+ 2x210gx) +(x —3))52 { 3 +2x- log(x - 3)}

Find 2 ity =12 (1 - cos t), x = 10 (t—sin 1), ~F<r< ™
dx 2 2

To find d—y we need to find out @ and d—y

dx dt dt
dy
dy
So. & _
© dx dx
dt

Given,y =12 (1 —cos t) and x = 10 (t —sin t)
x =10 (t—sint)

Differentiating with respect to t.

dx

d )
Z =E[10(t—smt)]



13.

13.

14.

14.

= ﬁ—lei
dt dt

(1—sint)=10(1-cos?)

y=12 (1 —cost)
Differentiating with respect to t.

dy d
dt
o &
dt

[12 (1-

dy
n W _d

cost)]

12sint

12><2$inécos1

_12xi(1 cost)=12x[0—(
dt

sint)] =12sint

=—cot—

dx dx 10(1-cost) -

dr
4

6
=—cot
dcx 5

!
2

. dy .
Find <, if y=sin"'x + sin
dx

-1

10 x 2sin’ r
2

1—

5

¥ ,0<x<1

Here, y=sin 'x+sin'v1-x*, therefore

dy d .

d .
= SR = 8S1n

dx dx

dx

i

1-x

2

dy 1 1 1
dv i ;'21 x?
dy 1 11
dr 1-x> X 2 (

If x4 y + 1+ x = 0, fOT,—1<x<1,provethat%:_
X

Given, x\1+y +yJl+x=0

x\/1+y =—y\/1

+Xx

A e

Now, squaring both sides, we get

= (W) =)

x2(1+y)=

y2 (1+x)

> xX+xly=y? +yXx

:>X2_y2=Xy2

— Xzy

1
(1+x)?




= x+ty)(x-y)=xy(y—x)
=X +y=-Xy
>y txy=—X
=>y(l+x)==x

x
(1+x)

Differentiating both sides with respect to x, we get

= y=-

X
Using Quotient Rule
o 000059 (g
dx (1+X)2 (1+)c)2 (1+x)2
a1
R

Hence, Proved

3

2 12
X
15. If(x—a)’+ (y—b)?>=c?, for some ¢ >0, prove that == is a constant independent

2

d’y

dx*
of aandb.
15. Given that: (x—a)* +(y-b)* =¢*

Differentiating with respect to x, we have

L x-af 2 (r=b) =S¢ =2 v-a) +2(y ) L =0

dx
dy x-—a
dx y—>b
Differentiating again, we have
d d dy
ay 7P vma)=(vma) (b)) (=b)i-(xma) o
dx® (y—b)’ (y—b)’
X—da
bV =(x—a)l -
_ay_ Ut a)[ y—bj:_(y—b)%(x—af: &

dx* (y-b)* (y-b) ) (y-b)’



Putting the values in > , we have
ay
dx*
3
xX—a ae 2 %
1+ (— J 1+ (X - a)2
y—b (r-b)
2 = 2
__c __c
(y=b)’ (y=b)’
3 3
{(y—b)zﬂx—a)T [ ¢ }
L G-by _L-by
< <
(y-b)’ (y=b)’
.
3 3
= % = _0_2 =—c, which is a constant independent of a and b.

¢ ¢
(y=b)y’

2
16. Ifcosy=x cos (a+ ), with cos a # = 1, prove that 2 = %5 (4*))

dx sina
16. Given,cosy=xcos(a+y)
Differentiating both sides with respect to x
diy[cosy] = %[xcos(a + y)]
oy d d
= ~siny— = cos(a+y)x a(x) +xx E[cos(a + y):l
. dy . dy
= —siny—-= cos(a+y) +x|:—sm(a + y)]a
= [xsin(a+y)—siny}%=c0s(a+y) ............................. )]

Since, cos y =x cos (a+y) = x =cos y/cos (a +y)
Substituting the value of x in (I)
cos y

cos(a ) xsin(a+y)—siny %zcos(aer)

= [cosyxsin(a+y)—sinyxcos(a+y):|%=cos(a+y)><cos(a+y)
x



17.

17.

18.
18.

= sin(a+y—y)j;—y=cos2 (a+y)
X

= sinaxd—yzcosz(aer)

dx
2
+
N Q:cos .(a y)
dx sina

Hence, proved

) ) d?
Ifx=a(cost+tsint)andy=a (sint—tcost), find d_{
'
Here, x=a(cost +tsint), y = a(sin¢ —tcost)
Therefore,
dx . .
—= a[—smt + (tcost + s1nt):| = atcost and
t
d . .
Y _ a[(cost —(—tsint + cost))] = atsint
dy
dy g atsint
& _d _a5m = tans
dx dx atcost
dt
d’ dt 1 sec’t
— —f =sec’t-— =sec’t - =
dx dx atcost at

If f (x) = [x[°, show that f”(x) exists for all real x and find it.
oL ()

|x|:{—x, if x<0

When, x>0,

fx) = x> = x3

So, £°(x) = 3x?

And £°(x) = d(f(x))/dx = 6x

~7(x) = 6x

When x <0,

) =[x = (-x)* = x°

(x) = -3x2

°(x) = -6x

f"(x):{ 6x, x>0

—6x, x<0

10



19.

19.

20.

20.

21.

21.

Using mathematical induction prove that di(x") =nx"" for all positive integers n.
X

Let, P(n):%(xn): !

Putting n=1, we have LHS = di(xl ) =land RHS =1x"=x"=1
X

Hence, P(n) is true for n=1.

Let, P(/’c):i(x")zlcxk‘1 is true.

dx
. cd (g ko
To prove: P(k+1).£(x ’ )—(k+1)x is also true.
d g d [ ok d d
LHS —E(x * )—E(x -x)—x E(x)+xax

=x* 1+x- k" =(1+k)x" =RHS
Hence, P(n) is true for n=k+1.
Therefore, by the principle of Mathematical Induction P(n) is true for all natural

numbers 7.

Using the fact that sin (A + B) = sin A cos B + cos A sin B and the differentiation, obtain
the sum formula for cosines.

sin (A +B) =sin A cos B + cos A sin B

Differentiating with respect to x, we get

%[sin(A S B):I = %(sinAcosB) + %(cosAsinB)
=

cos(A+B)%(A+B) =cosB%(sinA)+sinA%(cosB)nLsinB%(cosA)+cosA%(sinB)
=

cos(A+B)i(A+B) =c0sBcosAd—A+sinA (—sinB)d—B+sinB(—sinA)d—A+cosAcosBd—B
dx dx dx dx d.

X
= cos(A+B)x{d—A+d—B}=(cosAcosB—sinAsinB)x[d—Aer—B}
dx dx dx dx

~ cos (A+B)=cos A cos B—sin A sin B

Does there exist a function which is continuous everywhere but not differentiable at
exactly two points? Justify your answer.
Function f(x)=|x—1|+|x—3] is continuous for all real points but not differentiable at two
points (x = 1 and x = 3)

11



22.

22.

f(x) gl h(x)

f'x) g'(x) h'(x)

If| 1 m n |, prove that d_y: [ m n
a b c x a b c
S(x) gx) h(x)
Lety=| [ m n
a b c
e f g
Differentiation of determinant u=A i j|is given by
k [ m
d d d
5(6) E(f) 5(8) e / g . 7 g
1w ) L) L) e
dx i ; dx dx dx J J J
k ! m a(k) E(Z) E(’")
d d d
E(f(x)) E(g(x)) E(h(x)) f(x) g(x)  h(x) f(x) g
dy d d d
——= [ m n +—(l) —(m) —(n)+ / m
dx dx dx dx
a b ¢ a b c i(a) i(b)
dx dx
[ @) ) () g(x) Alx) (f(x) g(x) h(x)
e / m n [+ 0 0 0 |+| [ m n
dx
a b c a b c 0 0 0

Since, a, b, ¢ and 1, m, n are constants so, their differentiation is zero.
Also in a determinant if all the elements of row or column turns to be zero then the

value of determinant is zero.

f(x) g(x) h(x)
o 0 0

a b c

Hence, proved.

=0 and




2
23. If, y=¢** * —1<x<1, show that (1-x*)<2 —x & _
d dx

23. Given that: y= ¢ % therefore,

Differentiating with respect to x, we have

dy d acos™'x acos™x d -1
— =—¢ =e —acosS X
dx dx dx
- -1
:d_yzeacoslxa_ - ay
dx \/ 1- x> \/ 1-x°

Squaring both the sides, we have

dy ? a’y’ 2 (dyjz 2.2

— | = =(1-x")|— | =a
( dxj 1-x* ( ) dx 7
Differentiating again with respect to x, we have

dy d*y (dyY d d
(02 G e

dy nd’y dy a2 dy
= 35|:2(1—x )ﬁ+£(—2x)}—2a y—x

2
> = 2@{(1—x2)ﬂ—xﬂ} = ZaZyQ

dx dx? dx dx
d’y dy
= 2 2
(1 ) dx’ dx 4
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